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Claims 



1 . \ A method of forming a balloon for a medical device, wherein a tubing of a 
thermoplastic polymer material is radially expanded under a first elevated pressure at an 
elevated temperature to form the balloon at a first diameter, the thermoplastic polymer 
material being a block copolymer material and the method including the further step of 
annealing the balloon aV a second elevated temperature and a second pressure less than 
the first elevated pressure for a time sufficient to shrink the formed balloon to a second 
diameter less than the firsi diameter. 

2. A method as lh claim 1 ^herein the temperature, time and pressure of the 
annealing step are selected so that the diameter at of the balloon at 3 atm pressure is 
about 90% or less of the 3 atm ^iiameter of a correspondingly prepared balloon prepared 
without said shrinking step. 



3. The method as in cl^im l/wjherein the second elevated temperature is less 

than the first elevated temperature. 



The method as 



n claim\l , wherein the block copolymer is made up of soft 



segments of a polyether and ha^segm^nts^f a polyester or a polyamide. 



5. 

psi. 



The method as in claim 4, wherein the second pressure is no more than 20 



6. The method as in claim 5, wheVein the first elevated temperature is within 

the range of 90- 100° C and the second elevatedVemperature is within the range of 70- 
100°C and is less than the first elevated temperature. 



7. 



polyethers of C 2 -C 10 diols. 



The method as in claim 4, ^herein tfie polyether soft segments are 



8. 
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TheNmethod as in claim 4/vvherein the hard segments are polyesters of an 



aromatic dicarboxylibvacid and a C 2 -C 4 diol 



9. The methodW in 

chosen from the group ccmsistft 
C 6 or higher organic diamines 



lim 4,^vherein the hard segments are polyamides 

combination of C 6 or higher^carboxylic acids and 
Z 6 or Higher, aliphatic a)-amino-(x-acids. 



10. The method^sTnclaim 1 ,\^herein the second pressure is within the range 

of 1-10 psi. 





A balloon for a medical ae\ace made by the method as in claim I 



A ballot as in claim 1 j^Kaving an operating pressure to which the 
balloon may be safely inflated without bursting of at leasyl 2 atmospheres, a diameter at 
3 atmospheres of from abour^S to about 3.0 mm, a generally linear diameter growth rate 
over the range of 3-12 atmosphei^s, and a diameter growth of at least 0.25 mm over the 
range of 3-12 atm. 



13. 




A balloon as in claim 12>wherein said diameter growth is at least 0.5 mm. 




14. A balloon as in\laim 11 having an operating pressure to which the 

balloon may be safely inflated 
3 atmospheres of from about 3.25 



\^xxsX\ngLi at least 12 atmospheres, a diameter at 
bout 6.(ymm, a generally linear diameter growth 
rate over the range of 3-12 atmosphereswand a diameter growth of at least 1 .0 mm over 
the range of 3- 1 2 atm. \/ 



15. A balloon as in claim 1 1/hkving ak operating pressure to which the 

balloon may be safely inflated without bursting of ar^east 10 atmospheres, a diameter at 
3 atmospheres of from about 6 to about 12 mm, a generally linear diameter growth rate 
30 over the range of 3-10 atmospheres, and a diameter growtlr^f at least 2 mm over the 
range of 3-10 atm. 
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16. A balloon a^n claim 1 1 having an operating pressure to which, the 

balloon may be safely inflated^tt^u^bursting of at least 9 atmospheres, a cjiameter at 3 
atmospheres of from about 1 2 to about^SQmm, a generally linear diameter growth rate 
over the range of 3-9 atmospheres, and a diamfet^r growth of at least 3 m^n over the range 
of 3-9 atm. 



17. 



A balloon as in claim 16 \jdierein said diameter groWth is at least 4 mm. 



18. A balloonvfor a medical device characterized by/an operating pressure to 
which the balloon may beWfely inflated without bursting of /at least 12 atmospheres, a 
diameter at 3 atmospheres of from about 1.5 to about 3.0 mm, a generally linear diameter 
growth rate over the range oTf 3-12 atmospheres, and a diameter growth of at least 0.5 mm 
over the range of 3-12 atm. 

19. A balloon for a nodical device characterized by an operating pressure to 
which the balloon may be safely inflated without/bursting of at least 12 atmospheres, a 
diameter at 3 atmospheres of from about 3.0 to /about 6.0 mm, a generally linear diameter 
growth rate over the range of 3-12 atr^0spnfe^es, and a (Jiameter growth of at least 1 .0 mm 
over the range of 3-12 atm. 

20. A balloon for a medical dfeVijt^hpj^cterized by an operating pressure to 
which the balloon may be safely inflated without bursting of at least 10 atmospheres, a 
diameter at 3 atmospheres of from ab/wtA tovabout 12 mm, a generally linear diameter 
growth rate over the range of 3-10 ^xmosphere!^, and a diameter growth of at least 2 mm 
over the range of 3-10 atm. 



21 . A balloon for a medical device characterized by an operating pressure to 

which the balloon may be safely inflated without bursting of at least 9 atmospheres, a 
diameter at 3 atmospheres of from about 12 to about 3v) mm, a generally linear diameter 
growth rate over the range/of 3-9 atmospheres, and a dia^neter growth of at least 3 mm 
over the range of 3-9 at 




22. 
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A Walloon as in claim 21 wherein said diameter growth is at least 4' mm. 

/ 
/ 



23. A balloWi for a medical device characterized by a burst pressure of at least 

9 atmospheres, a diameter at 3 atmospheres of about 2 mm or more, and an siverage 
compliance over the range W from 3 atmospheres to burst of at least 3% per atmosphere. 



24. A balloon as in qlaim 23 wherein said average compliance over the range 

of from 3 atmospheres to burst is\at least 4% per atmosphere. 
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25. 



A balloon as in clainvQ3 made\from thermoplastic; polymer material 



which is a block copolymer, a thei 
copolymer of rigid and flexible mcnom^rs, p^ 
portions, polyketones, polysulfides 



iop(lastic|^lastomer, a pofWner blend, a random 

lyurethane^wjiich have rigid and flexible 
lor a p\)lyamid£J^€(moi>olymer or copolymer. 



15 26. A balloon as in claim 23 formed from q/t least two concentric layers of 

different thermoplastic polymers. 

27. A balloon as in claim 23 wherein^aid diameter at 3 atmospheres is about 

5 mm or more. 
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28 A balloon as in claim 23 wherein said \jiameter at 3 atmospheres is about 

12 mm or more. 



29. A method of formi 

25 radially expanding 

elevated blowing pressure 
to form the balloon to 

annealing the fo 
than or equal to the bio; 
30 the range of 0-20 psi, 

second diameter at 3 



alloon for a medical device comprising: 
ofthermoplastic polymer material under 

0 psi at an elevated blowing temperature 
iamiter at 3 atm inflation pressure, 
balloon, ^t-affeleVqted annealing temperature less 
irjg tempertftilre, and ay an annealing pressure which in 
a\time sufficient to shrink the formed balloon to have a 
imation pressunkwhich is less than 90% of the first 
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diameter, and then 

pressurizing the balloon in a fixed diameter form, said fixed diameter 
being greaterthan said second diameter but no more than 90% of said first 
diameter, at a pressure above the annealing pressure but no more than 50 psi and 
a temperature not le^than said annealing temperature and not greater than said 
blowing temperature fora time to provide the balloon with a final diameter at 3 
atm inflation pressure whiclris greater than_said second diameter but not more 
than 90% of said first diameter. 



30. A method as in claim 29 WtQrbin sai4 final diameter is 85% or less of said 

first diameter. 



31. A method as in claim 29 wtferein said final diimeter is 65-75% of said 



first diameter. 



/ 



32. A method as in claim 29 whprein the thermoplastic polymer material is a 

block copolymer, a thermoplastic elastomer, a polymer blend, a random copolymer of 
rigid and flexible monomers, polyurethanes which have rigid and flexible portions, 
polyketones, polysulfides or a polyamide homopolymer or copolymer. 



33. In a method of^reating a gastrointestinal lesion by inserting a catheter 

having a balloon thereon into thpsgastointestinkl tract, positioning the balloon at the 
lesion, inflating the balloon to accoi^lifel^tre^tment of the lesion, deflating the balloon 
and then withdrawing the catheter^ttle3feprovement wherein the balloon is a balloon as 
in clairiT23.^' 



34. A method as in cl^imX32 

gastrointestinal tract, and withdrawn th( 




herein the catheter is inserted into the 
through an endoscope. 



